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Problem 1 :

Let I = λxx and W = λxλy((x)y)y.

1. Give all t ∈ Λ such that (λx ((I)x)x)λx ((I)x)x→⋆

β t.

2. Give all t ∈ Λ such that ((W )I)(W )I →⋆

β t.

One good way of doing that is to draw the graph of reductions as we did in class.

Problem 2 :

Let tn ∈ Λ be de�ned by induction on n as follows:

� t0 = x;

� tn+1 = (f)tn.

Let n = λfλx tn.

1. Show that ((m)f)((n)f)x→⋆

β tm+n;

2. Find a λ-term S such that for all n ∈ N, (S)n→⋆

β n + 1.

3. Find a λ-term A such that for all n ∈ N, ((A)m)n→⋆

β m + n.

4. Find a λ-term M such that for all n ∈ N, ((M)m)n→⋆

β m ⋅ n.

5. Find a λ-term E such that for all n ∈ N, ((E)m)n→⋆

β m
n.

Problem 3 :

1. Show that ⊢ n ∶ (A→ A) → (A→ A) for any type A.

2. Let T = λxλyλz ((x)z)(y)z. Show that ⊢ T ∶ (A → (B → C)) → ((A → B) → (A →
C)).

3. Let K = λxλy x. Is the term ((T )K)K typable?
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